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Finite Element Analysis of a Cold Forging Process
Having a Floating Die

C. H. Ryu and M. S. Joun

Abstract
In this paper, a computer simulation technique for the forging process having a floating die is

presented. The penalty rigid-plastic finite element method is employed together with an

iteratively force-balancing method, in which the convergence is achieved when the floating die
part is in force equilibrium within the user-specified tolerance. The force balance is controled
by adjusting the velocity of the floating die in an automatic manner. An application example of

a three-stage cold forging process is given.
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Fig.1 Conceptual diagram of a forging process
having a floating die.
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Fig. 2 Procedures of a scheme for reducing
the unbalance force.
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1st stage 2nd stage

3rd stage
Fig. 3 Sequence of a cold forging process
having a floating die
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Fig. 4 Variation of forming load with the

accumulated stroke
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Fig. 5 Variation of metal flow lines
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